Effect of radiation on cell proliferation and tumor hypoxia in HPV-positive head and neck cancer in vivo models.
Human papilloma virus-associated head and neck squamous cell carcinomas (HNSCC) represent a distinct subgroup of HNSCC characterized by a favorable prognosis and a distinct molecular biology. There is a range of unresolved questions regarding the different biology and clinical outcome of HPV-positive HNSCC. The purpose of the present project was to obtain insight into the biology of treatment responsiveness of HPV-related HNSCC. Tumor xenografts were established from HPV-negative (FaDuDD,) and HPV-positive (UD2 and UMSCC47) HNSCC cell lines. Tumors were treated with 10 Gy or 20 Gy and the effect on the tumor microenvironment was studied at different time points after treatment. Cryosections were imaged for cell proliferation, hypoxia, vessel density and vessel perfusion. In the HPV-positive tumor models the levels of cell proliferation decreased significantly following irradiation. This was not seen in the HPV-negative model (FaDuDD). Furthermore, it was found that the tumor hypoxic fraction decreased over time after treatment in irradiated HPV-positive tumors and not in the HPV-negative tumors. The radiosensitivity previously observed in vitro could be applied in vivo in respect to a radiation-induced decrease in proliferating cells. A decreasing hypoxic fraction following irradiation in the HPV-positive tumors could explain the lack of benefit from hypoxic modifiers observed in patients.